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* -. ~,~rir;; tkc? :-,zx% perLod, an e f f o r t  t o  ob ta in  an approximate solu- 

r e c u l t s  ~211 be appl icable  t o  the  gene ra l i za t ion  of the  mass t r x s -  
f ~ 1 -  z f f e c t  on Taylor i n s t s b i l i t y .  

.-J b - b ~  m ~ 2 1  be attempted. Uhen such a s o l u t i o n  i s  ava i l ab le ,  the 

Ti'- 9 extension of  t h e  present  r e s u l t s  o f  the  mass t r a n s f e r  
ZfTe2-G i n t o  cne forced  convection case w i l l  be attempted during 
u-x nex t  peziod ( 4 ) .  Also, an  attempt w i l l  be i n i t i a t e d  us ing  
the  technique genera l ized  by Sedov (5) t o  o b t a i n  a general  s e t  
of equzt ions which m2y be appl icable  t o  the  general two-phase 
-- f? ow. 
L,& eizd x i l l  be continued. A s tudy on the  effect  o f  space charge 
on S-icblc dynamics has been i n i t i a t e d  on the basis of e lec t ro -  
hydrociynmics (0 )  (7)  . 

- 1  

A stixdy o f  non-equilibrium thermodynamics has been i n i t i a -  
L 

i4ost eZ-z"orts i n  t h e  past six-month pe r iod  have been devoted 
to::z.rd ';:?e cor-.letion o f  t he  design and arrangement of the  experi- 
z e n t a  f a c i l l t y .  The resu l t s  were brought t o  t h e  T m . 5 ~  Research 
C;.n-~ei T o r  d iscuss ion  on August 25, 1965. Three b lue- l ine  p r i n t s  
of the assen3ly drawings were l e f t  t h e r e  f o r  reference. 

The design o f  t h e  apparatus for the pool b o i l i n g  experi- 
me-?.%s has been completed and the  cons t ruc t ion  i s  i n  progress, 
Tke ~72c37xii chzzber which encases the main body of t he  ap a r a t u s  i s  
13 f-cl?es square and 24 inches high with 7 5/8'' 2 5 / 8 l f  rectan-  
0 x1:T Glass ?rir.dows in each side w a l l .  The purpose of t h e  evacuated 
ci:eLxc-nei?5 i s  first, t o  p r o t e c t  people from any danger during the 
oi3z:-+zz:on; second, t o  reduce the  heat loss from t h e  apparatus due 
t o  T r e e  corxect ion and t o  ease the  arrangement f o r  an e l e c t r i c a l  
po::erli:?e, e l e c t r i c a l  l ead ,  and pressure l i n e ;  and th i rd ,  t o  m a k e  
c l e z r  t h e  o p t i c a l  path f o r  observation. 

x 

. .  

The z;-ain body of t he  po'ol b o i l i n g  apparatus  i s  1 2  inch  
square ezd 14 inch  high w l t h  a double glass window i n  each s ide 
~211, The docble glass wSndow was designed t o  p r o t e c t  t h e  high 
~ ,~ge , -a -L i l r -e  res;lztant. Vycor i n n e r  glass from mechanical damage 
by n a i ~ t z l ~ l o g  a small pressure  d i f f e r e n i i z  ae,--,ss it., indepen- 
d e n t  o f  t he  t e s t i n g  pressure.  

7 ~-11 -< be x s o r t e d  duping the  f o u r t h  semi-annual per iod  of the 
+ c ~ ~ - - ~  7- -.a- - p ?- - i-zsearch pm jec t .  I n  t he  forthcoming r epor t ,  the  f i r s t  
- ''5 s,Ll-;s u- - --4 a pool >oiling experiment w i l l  b e  included. The 

L --- 

T h e  ce ta i l s  of  t h e  cons t ruc t ion  o f  t he  pool b o i l i n g  apparatus  

. - 2  _ _ e  ,- - - - -P I .  L.--b,L- -..,k-.:pt a t  u s l n g  the pool boil i lzg apparatus  will be a 
> .. -, 6 J c..i q ?a - -- J of t h e  h e a t  transfer due t o  the  nuc lea te  b o i l i n g  from 

_- , ' < A  " _ _ _  ?.CEJl :- . - .-- )̂ . aje t o  f r e e  convection. The screen technique, 
,n vc--:.,,ie z2sk  ZLzes, w i l l  be used f o r  t h i s  purpose. Three 

I-Ce;e:;cc-:; t svexi ing mechanisms t o  accomodate necessary sens- 
- -I--. A e 2 - e:: e T -; 2 - s c r e e r s  were designed and t h e i r  f a b r i c a t i o n  i s  
in pro,?ess. 
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i n v e s t i g a t i n g  the  nuc lea t ion  process  and 
f lu id ,  and t h e  bubble dynamics ' w i t h  i n t e r -  ,.,-.- * ~ ~ b - 3 - 2  G G  e x k  other, the  e f f o r t  t o  use  a Laser  technique has been 

i : i f t i ; L e a .  
, - - ~ u r v c  ? . -,- .-, .-- 
ucc?ciq;.e. Iken  we are able t o  demonstrate the usefu lness  of  t he  
k s z r  pro;jecc, it w i l l  be added t o  the present  two-phase flow p r o j e c t ,  
It r n q  be  necessary t o  require add i t iona l  funds i n  o r d e r  t o  perform a 
2 ' 2 S - l  s c a e  i r x e s t i g a t i o n .  It i s  hoped that NASA or NSF would support  
t he  Laser pmJect.  

Although i t  i s  too e a r l y  t o  report any progress, one under- 
s tudent  has s ta r ted  work f o r  h i s  thesis  by  explor ing t h i s  - 

The des ig2  of the apparatus f o r  ' the  fo rced  convection experiment 
I s  zczpleted and the cons t ruc t ion  will begin i n  the nea r  fu tu re .  The 
.,.--i '? 

e.-.--,l-. -..Ld-.cu--s 7 & has been placed on t h e  channel flow i n t e r a c t i o n  w i t h  

2-t tile m5rance t o  the  t e s t  sect ion.  Spec ia l  care was taken t o  main- 
b A I L  en2eering flow f ree  o f  f l uc tua t ion .  The f low channel of t h e  

5 ~ 3 5 L e s .  mi ine  flow con t ro l  s ec t ion  w a s  designed t o  g ive  a uniform flow 

- L.-,L c> c d- seci;ion i s  4 i n .  wide, 1/2 i n .  high and 54 in .  long, The frame 
sz-,e ? C  I, 7 I m h e s  by 8 inches  and 56 inches  long made of s t a i n l e s s  

2- .- - . .- 2-7- ~ 

ste& 7 , 7 <  bx-m ' . 
t i o n ,  
th? p S . n c i l e s  used i n  t h e  des-ign of pool b o i l i n g  apparatus.  

pkra tus  :;:ill- be  repor ted  during the f o u r t h  semi-annual period. I n  
~ ~ 1 . 3  Zorthcoxing r epor t ,  the  f i r s t  r e s u l t s  o f  t h e  fo rced  convection 
ei:pezbient i c i l l  be  included. 
L c s p  xi11 be t o  exaznine the  e f f e c t  of' t he  s m a l l  d i s turbance  frequency 
cI.- t;-:e Zeynolds nurnber which i s  defined a t  the  o n s e t  p o s i t i o n  of  bub- 
a31e r e : : ~ v ~ i .  The ribbor: technique, which i s  used i n  the  i n v e s t i g a t i o n  
cf -She hy-dmciynaTic in s t ab i l i t ; ; ,  will be applied, 

r tx th  t h e  approval of t h e  budgetary t r a n s f e r ,  we are i n  a posi-  
v ~ o ~  t o  p.;.,-sue t h e  experimental  program a c t i v e l y  during the next  
2 L - ~ ~ d .  -.-, 3 -e; 

z s m x i t u s  x i l i  be ordered according t o  schedule. 

t h e  four pa i r s  of double glass windows f o r  o p t i c a l  obsemra- 
The p r i n c i p l e s  used i n  t h e  design of the  windows were similar t o  

Tile d e i a i l s  o f  t h e  c o n s t m c t i o n  of t h e  fo rced  convection ap- 
7 

The f irst  attempt a t  us lng  the  fo rced  
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The tnrchase  of t h e  instruments  necessary t o  ope ra t e  t h e  

9r. Ewuo Oguro, Associate B i w f e s s o ~  cf 4-emspace Engineering, 
has sexTed as the  p r i n c i p a l  i n v e s t i g a t o r  on a full-time basis. 
J_M. 3, G. D s l e ,  Ass i s t an t  Professor of Aerospace Engineering, allo- 
z?:cz IC;; 05 h i s  t i m e  t o  t h e  p r o j e c t  and i s  i n  charge of the renova- - < n.,- -q',o -- 
8JA.,-. ?- ,?et. XY. I-Wu (Zeter)  Shen has  worked 60% of  h i s  t i m e  a f t e r  
L7z:--e, 1555. :$I?. Shu-Sen (Edward) H s i a  has worked at  a full-time basis 
s2:c:n C-UEC, 13~2. 3 0 t h  Piessers Hsia and Shen were graduated and 

1 
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- -  . _ ~ L e d  ::ciz=",er o f  Science degrees from the Department of Aerospace 
,-:?ee;-::-: ir: June and August, 1965, respectively. 

:2. ICenfieth Token has resumed h i s  work on the two-phase flow 
?l.r.c;:ect or! E f u l l - t i m e  basis s ince  the  end of  August, 1965. Mr. B a r r y  ' 

---~-1-x~h IS: >e j o i n i n g  us a t  t'ne end o f  September, 1965. 
 sic, Iknlial: anu Shen w i l l  b e  Ph.D. s&-;dents beginning this September. 
- -  Messrs. Token, 
- -  . 

, - -- /  
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. I&, R, P. Harrington, Di rec tor  of the I n s t i t u t e  of Space 
Sciences and Professor and Head of the Department of Aerospace 
Engineering, has served on  the  p r o j e c t  on the  o v e r a l l  matter of  
p r o j e c t  planning and has cons t an t ly  encouraged US. 

Mr. Cupito worked about 50% of h i s  t i m e  as a mechanic on the  
p ro jec t .  There i s  a d e f i n i t e  need f o r  i nc reas ing  o u r  f a b r i c a t i o n  
capaci ty .  Severa l  arrangements w i l l  be made i n  t h i s  d i r ec t ion .  
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